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Microelectromechanical	Systems	 (MEMS)	based	 inertial	 sensors	are	 finding	greater	applications	
in	sensing	position,	orientation	and	motion	in	automotives,	aerospace	and	consumer	electronics	
[1]-[2].	One	particular	MEMS	 inertial	sensor	 is	an	 inertial	measurement	unit	 (IMU),	which	 is	an	
integrated	 chip	 consisting	 of	 a	 tri-axis	 gyroscope	 and	 tri-axis	 accelerometer.	 A	 gyroscope	 can	
sense	rate	of	rotation	in	a	particular	axis	while	an	accelerometer	can	measure	the	acceleration	in	




vector	 (speed	 and	 orientation)	 of	 an	 object,	 so	 that	 a	 great	 quantity	 of	 applications	 could	 be	
achieved.	 One	 of	 these	 applications	 we	 are	 researching	 is	 to	 detect	 the	 rotation	 of	 a	 sphere.	
Rotation	 about	 an	 arbitrary	 axis	 had	 been	 researched,	 however,	 to	 calculate	 the	 rotation	 axis	
from	the	detected	IMU	motion	data	is	challenging	and	has	not	been	addressed	in	the	literature.	
To	 solve	 the	 problem,	 we	 used	 linear	 algebra	 as	 the	 tool	 to	 calculate	 the	 rotation	 matrix	 by	
dividing	 a	 3-D	 rotation	 into	 several	 pieces	 of	 2-D	 rotation	 [4].	 The	 rotation	 motions	 were	
represented	 as	 a	 matrix,	 which	 could	 simplify	 the	 process	 of	 calculation.	 Simultaneous	
orthogonal	 rotation	 angle	 (SORA)	 concept	 was	 also	 important	 in	 this	 research	 because	 it	 is	
well-suited	 to	 calculate	 real-time	 rotation	 vectors	 [5].	 As	 3-D	 rotations	 in	 general	 are	 not	
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